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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

BACKGROUND

[0001] The present disclosure generally relates to wireless communications, and more particularly, to user equipment
and base stations supporting dynamic spectrum sharing (DSS), and communication systems including the same.
[0002] Generally, communications systems (e.g., wireless communications systems) are deployed to provide various
communication services such as data services, video services, audio services, messaging services, telecommunication
services, broadcast services, etc. Further, communications systems may employ various technologies according to
certain protocols to support communications between devices (e.g., to make communications compatible between
differing networks and devices, to share available system resources efficiently, etc.).
[0003] With the advancement and evolution of wireless network technologies, such as Long-Term Evolution (LTE)
networks (4G) and New Radio (NR) networks (5G), several new procedures have been proposed or are being
implemented to provide a common platform for LTE networks and the NR networks to co-exist, as well as to provide
network services to one or more user equipment connected to such networks simultaneously.
[0004] As one example, DSS techniques may be utilized by LTE systems and NR systems for co-existing network
operations in a samespectrum (e.g., with a plurality of frequencybands). For instance,DSSmayaccommodate increased
network congestion in a same frequency band bymanaging the sharing of the spectrum among the plurality of frequency
bands hosting the LTE network and theNRnetwork. In otherwords, DSS technologymay support the smoothmigration of
NR networks to frequency bands of LTE networks. DSS technology may thus generally include various techniques and
operations for dynamic coexistence of LTE networks with NR networks, for example, in a same frequency domain.
[0005] For example, as a cell reference signal (CRS) of a LTEnetworkmay be configured or implemented as an always-
on signal, an LTE user equipment may expect that the CRS is always transmitted from an LTE base station (e.g., always
transmitted in accordance with an established CRS allocation or an established CRS configuration in the LTE network).
However, when a synchronization signal block (SSB) of a NR network overlaps with the resource to which the CRS of the
LTE network is allocated, challenges arise in order to avoid the problem of collision between the SSBs of the NR network
and the CRS of the LTE network. Accordingly, there is a need in the art for further improvements in wireless commu-
nications systems to overcome such challenges (as well as other challenges).
[0006] In "Viewsondynamic spectrumsharingbetweenLTEband48andNRbandn48", 3GPPRANWG4Meeting#94-
e, R4‑2002048, Item 9.23.2, fromGoogle Inc., there is described a discussion on dynamic spectrum sharing between NR
and LTE.
[0007] In International Patent Application Publication WO2021/022395A1, there is described techniques for wireless
communication.Amethod includes receiving froma transmissionpoint or transmitting toauserequipment, overawireless
communicationmediumsharedbya first radio access technologyandasecond radio access technology, downlink control
information indicating a first symbol of a synchronization signal block for the second radio access technology within a
multimedia broadcast single frequency network subframe, and receiving from the transmission point or transmitting to the
user equipment themultimedia broadcast single frequency network subframe over the wireless communicationmedium,
the multimedia broadcast single frequency network subframe comprising at least one symbol carrying a cell-specific
reference signal for the first radio access technology and four consecutive symbols carrying the synchronization signal
block, the four consecutive symbols carrying the synchronization signal block starting at the first symbol indicated in the
downlink control information.
[0008] In International Patent Application PublicationWO2021/029298A1, there is described amobile station provided
with: a control circuit that, on the basis of information that can identify the disposition of a first reference signal in a first
system, determines the disposition of a second reference signal in a second system; and a receiving circuit that receives
the second reference signal on the basis of the determined disposition.
[0009] In "Discussions on Rel‑16 TEI", 3GPP TSG RANWG1 #100-e e-Meeting, R1‑2000895, from Samsung, KDDI,
Nokia, Nokia Shanghai Bell, there is described a discussion on DSS CRS rate matching.

SUMMARY

[0010] The present disclosure provides an apparatus and a communication system including the same, which provide
operationmethods forminimizing overlap of resources allocated to synchronization signal blocks (SSBs)s of aNewRadio
(NR) network and resources allocated to cell reference signals (CRSs) of a Long-Term Evolution (LTE) network.
[0011] According to an aspect of the present disclosure, there is provided a communication system including: a base
station configured to support dynamic spectrum sharing (DSS) between a first network and a second network; and a user
equipment configured to communicatewith the base station based on the first network as defined by independent claim 1.
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[0012] According to another aspect of the present disclosure, there is provided an apparatus configured to support DSS
between an NR network and an LTE network, the apparatus including: a plurality of radio frequency (RF) transceivers; a
processing circuit configured toprocess signals received via theplurality ofRF transceivers or signals to be transmitted via
the plurality of RF transceivers; and a controller as defined by independent claim 8.
[0013] According to another aspect of the present disclosure, there is provided a user equipment configured to perform
an NR network-based communication with a base station supporting an NR network and an LTE network, the user
equipment including: at least one RF transceiver; a processing circuit configured to process signals received via the at
least one RF transceiver or signals to be transmitted via the at least one RF transceiver; and a controller configured to
control receiving, from thebase station, using theat least oneRF transceiver and theprocessing circuit, a channel inwhich
overlap between resources allocated with a plurality of SSBs of the NR network and resources allocated with a reference
signal of the LTE network is minimized based on a time offset and information indicating the time offset.
[0014] According to another aspect of the present disclosure, there is provided amethod for wireless communications,
including: receiving asynchronous operation information from a base station, the asynchronous operation information
including at least a time offset between resources of a first network and resources of a second network; determining
locations of a plurality of synchronization signals associated with the first network based on the asynchronous operation
information; detecting the plurality of synchronization signals based on the determined locations; and rate matching a
reference signal associated with the second network based on the asynchronous operation information.
[0015] At least some of the above and other features of the invention are set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Embodiments of the present disclosure will be more clearly understood from the following detailed description
taken in conjunction with the accompanying drawings in which:

FIG. 1 is a block diagram illustrating a communications system according to one or more aspects of the present
disclosure;
FIG. 2 is a block diagram illustrating an implementation of a base station according to one or more aspects of the
present disclosure;
FIG. 3 is a block diagram illustrating an implementation of a user equipment according to one or more aspects of the
present disclosure;
FIG. 4A is a diagram illustrating a basic structure of a time-frequency domain that is a radio resource domain in a
communications system according to one or more aspects of the present disclosure, and FIG. 4B is a diagram
illustrating a slot structure in a wireless system according to one or more aspects of the present disclosure;
FIG. 5 is a diagram for explaining a plurality of synchronization signal blocks of an NR network according to one or
more aspects of the present disclosure;
FIGS. 6A and 6B are diagrams illustrating overlapped time-frequency domains in dynamic spectrum sharing (DSS)
betweenaNewRadio (NR)networkandaLong-TermEvolution (LTE)networkaccording tooneormoreaspectsof the
present disclosure;
FIG. 7 is a flowchart illustrating a method for wireless communications, which may include a base station and a user
equipment, according to one or more aspects of the present disclosure;
FIGS. 8A and 8B are diagrams for explaining one or more aspects of the present disclosure;
FIG. 9 is a flowchart illustrating a method for wireless communications, according to one or more aspects of the
present disclosure;
FIG. 10 is a flowchart for describing example operation S250 of FIG. 9 with additional detail;
FIG. 11 is a diagram for explaining a method of operating a base station, according to one or more aspects of the
present disclosure;
FIGS. 12A and 12B are diagrams for explaining one or more aspects of the present disclosure;
FIG. 13 is a flowchart illustrating a method for wireless communications, according to one or more aspects of the
present disclosure;
FIGS. 14A and 14B are diagrams for explaining one or more aspects of the present disclosure;
FIG. 15 is a flowchart illustrating a method for wireless communications, according to one or more aspects of the
present disclosure;
FIG. 16 is a block diagram illustrating an electronic apparatus according to one or more aspects of the present
disclosure; and
FIG. 17 is a conceptual diagram showing an example Internet of things (IoT) network system to which one or more
aspects of the present disclosure may be applied.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] Communications systems (e.g., wireless communications systems) are deployed to provide various commu-
nication services suchasdata services, video services, audio services,messaging services, telecommunication services,
broadcast services, etc. Communications systems may employ various technologies according to certain protocols to
support communications between devices (e.g., to make communications compatible between various devices, to share
available system resources efficiently, etc.).
[0018] For instance, dynamic spectrum sharing (DSS)may be utilized by Long-TermEvolution (LTE) systems andNew
Radio (NR) systems for more efficient co-existing network operations in a same spectrum. In some aspects, DSS
techniquesmaybe implemented to realizeLTEandNRco-existence in lower frequencyoperation.To realizeDSS features
for LTE+NR coexistence, various criteria and functional changes may be implemented, for example, such as uplink
spectrum sharing, downlink spectrum sharing, etc. In some aspects (e.g., since both LTE and NR may operate as
Orthogonal Frequency-Division Multiplexing (OFDM) based systems), orthogonality between LTE carriers and NR
carriers for communications should be maintained to avoid interference between the LTE and NR channels.
[0019] For example, as a cell reference signal (CRS) of a LTEnetworkmay be configured or implemented as an always-
on signal, an LTE user equipment may expect that the CRS is always transmitted from an LTE base station (e.g., always
transmitted in accordance with an established CRS allocation or an established CRS configuration in the LTE network).
However, when a synchronization signal block (SSB) of a NR network overlaps with the resource to which the CRS of the
LTE network is allocated, challenges arise in order to avoid the problem of collision between the SSBs of the NR network
and the CRS of the LTE network. As such, inefficiencies (e.g., inefficiencies in resource utilization, communications
throughput, etc.) may arise as SSBs of NR networks that overlap with resources to which the CRS of a LTE network is
allocated may not be used.
[0020] As described in more detail herein, one or more aspects of the present disclosure may be implemented to more
efficiently reduce and manage overlap of NR SSBs and LTE CRSs (e.g., via implementation of asynchronous operation
methods, via minimizing overlap between resources allocated to SSBs and resources allocated to CRSs based on time
offsets between NR resources and LTE resources, etc., as described in more detail herein). For instance, a base station
may determine an asynchronous operation method (e.g., a method for offsetting NR resources and LTE resources) in
order to alignSSBs inNRwithmulticast-broadcast single frequency network (MBSFN) subframes, to offset SSBallocated
resources inNR to not overlapwithCRSallocated resources in LTE, etc. As such, the base stationmayeffectively transmit
morevalidSSBs toaUE (e.g., as lessSSBsmayoverlapwith resources ratematchedbyaUE forCRS).Suchmay result in
improved communication systems, for example, by improving resource utilization, improving NR synchronization
operations, etc.
[0021] FIG. 1 is ablockdiagram illustratinga communicationsystemCSaccording tooneormoreaspectsof thepresent
disclosure.
[0022] Hereinafter, first to third base stationsBS1, BS2, andBS3may generally refer to fixed stations that communicate
with user equipment and/or other base stations, and may exchange data and control information by communicating with
user equipment and/or other base stations. For example, each of the first to third base stationsBS1, BS2, andBS3maybe
referred to as Node B, evolved-Node B (eNB), next generation node B (gNB), a sector, a site, a base transceiver system
(BTS), anaccesspoint (AP), a relay node, a remote radio head (RRH), a radio unit (RU), a small cell, anapparatus, and the
like. In some aspects, the base station or cell may be interpreted as a comprehensive meaning indicating some areas or
functions covered by a base station controller (BSC) in code division multiple access (CDMA), a Node-B in Wideband
CDMA (WCDMA), an eNB in LTE, a gNB or sector (site) in 5G, etc., and may cover a variety of coverage areas such as a
megacell, amacrocell, amicrocell, apicocell, a femtocell anda relaynode,anRRH,anRU,andasmall cell communication
range.
[0023] User equipments 21 to 26 may be fixed or mobile, and may refer to any equipments capable of transmitting and
receiving data and/or control information by communicating with the base stations BS1, BS2, and BS3. For example, the
user equipments 21 to 26 may be referred to as terminals, terminal equipments, mobile stations (MSs), mobile terminals
(MTs), user terminals (UTs), subscriber stations (SSs), wireless communication devices, wireless devices, handheld
devices, and the like.
[0024] Referring toFIG. 1, the communication systemCSmay include the first to third base stationsBS1,BS2, andBS3.
The third base station BS3 may communicate with the first and second base stations BS1 and BS2. In addition, the third
base stationBS3may communicatewith at least one network 40, such as the Internet, an Internet Protocol (IP) network, a
proprietary IP network, or another data network.
[0025] The first base station BS1 may provide wireless broadband access to the user equipments 21 to 26 within a
coverage area 20 of the first base station BS1. The user equipments 21 to 26may include, for example, a user equipment
21 that may be located in a small business SB, a user equipment 22 that may be located in an enterprise E, a user
equipment 23 thatmaybe located in aWifi hotspotHS, a user equipment 24 thatmaybe located in a residenceR, anduser
equipments 25 and 26 that may be mobile devices M such as cellular phones, wireless laptops, wireless personal digital
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assistants (PDAs), and the like. The second base station BS2 may provide wireless broadband access to the user
equipments 25 and 26 within a coverage area 30 of the second base station BS2. In some embodiments, the first to third
basestationsBS1,BS2, andBS3maycommunicatewitheachother orwith theuser equipments21 to26usingNewRadio
(NR), Long Term Evolution (LTE), Long Term Evolution-Advanced (LTE-A), WiMAX, WiFi, CDMA, Global System for
Mobile Communications (GSM), a wireless local area network (WLAN), or any other wireless communication technology.
[0026] As an example, the first base station BS1may support NR network-based communication, and the second base
stationBS2may support LTEnetwork-based communication. As another example, the first base stationBS1may support
both NR network-based communication and LTE network-based communication.
[0027] In some examples, it may be assumed that the first base station BS1may support DSS between theNRnetwork
and the LTE network, and the user equipment 26 performs NR network-based communication with the first base station
BS1 through a frequency band overlapping the frequency band of the LTE network. That is, some examples described
herein may assume that the user equipment 26 performs NR network-based communication from the first base station
BS1 through a frequency range 1 (FR1) (e.g., from a FR1 among the FR1 and a frequency range 2 (FR2) specified in a
standard or protocol for wireless communications, such as in a 3rd generation partnership project (3GPP) standard
specification). Such assumptions may be provided to help the understanding of one or more aspects of the present
disclosure, but the applicability of techniques described herein are not limited thereto.
[0028] For instance, some LTE subframes may include CRSs mapped to resource elements (e.g., of a time-frequency
grid), and a LTEuser equipment (e.g., user equipment 26)may useCRS for channel estimation (e.g., tomaintain time and
frequency synchronization with a LTE base station). As such, in some scenarios (e.g., when a NR network is using, for
example, 30 kHz subcarrier spacing), rate matching around the LTE CRSmay be employed to enable the NR network to
use these subframes. For example, ratematching techniquesmay be implemented to determine or select a certain set of
bits (e.g., encoded bits) for transmission through processes such as bit puncturing (e.g., removal of certain encoded bits),
bit repetition (e.g., repetition of certain encoded bits), etc. For instance, to avoid LTE CRSs, a NR network (e.g., NR base
stations, NR user equipment) may be configured with the LTECRS frequency information (e.g., to calculate the LTECRS
positions as reserved resources) and the NR SSBs may be rate matched around those reserved resources. In some
examples, to avoidNRSSBs, aLTEnetwork (e.g., LTEbase stations, LTEuser equipment)maybe configuredwith theNR
SSB frequency information (e.g., to calculate theNRSSBpositionsas reserved resources) and theLTECRSsmaybe rate
matched around those reserved resources.
[0029] However, in other scenarios (e.g., when a NR network is using, for example, 15 kHz subcarrier spacing), one or
more SSBs may not be able to be rate matched around the LTE CRS (e.g., and may be dropped or may be not able to be
transmitted by a NR base station). As described in more detail herein, one or more aspects of the present disclosuremay
be implemented to more efficiently reduce and manage overlap of NR SSBs and LTE CRSs (e.g., via implementation of
asynchronous operation methods, via minimizing overlap between resources allocated to SSBs and resources allocated
to CRSs based on time offsets between NR resources and LTE resources, etc., as described in more detail herein).
[0030] In an example embodiment, the first base station BS1 may determine an asynchronous operation method
between theNRnetworkand theLTEnetworkbasedon thefirst pattern type forapluralityofSSBscorresponding to theNR
network and the second pattern type for the reference signal corresponding to the LTE network. In some aspects, a
synchronous operation method may refer to, or may include, allocating resources by aligning resource boundaries (e.g.,
radio frame boundaries, time resource boundaries, etc.) between the NR network and the LTE network. In some aspects,
an asynchronous operation method may refer to, or may include, allocating resources without aligning resource
boundaries (e.g., radio frame boundaries) between the NR network and the LTE network. In some aspects, example
embodiments for determining theasynchronousoperationmethod (e.g., considering aplurality ofSSBsof theNRnetwork
and the reference signal of the LTE network) may be described in detail herein, but the present disclosure is not limited
thereto. As one example, the asynchronous operation method may be determined using an arbitrary signal of the NR
network and an arbitrary signal of the LTE network by analogy, without departing from the scope of the present disclosure.
[0031] In some embodiments, when only theNRnetwork-based communication is supported, the first base stationBS1
may receive information about the second pattern type for the reference signal corresponding to the LTE network from the
second base station BS2. In some embodiments, when both LTE network-based communication and NR network-based
communication are supported, the first base station BS1 may itself set or generate information about the second pattern
type for the reference signal corresponding to the LTE network.
[0032] In some embodiments, in order to minimize overlapping of resources allocated to a plurality of SSBs of the NR
network with resources allocated to reference signals of the LTE network, the first base station BS1 may determine a
degree of non-alignment of the radio frame boundary between theNRnetwork and the LTE network. In some aspects, the
degree of non-alignment may be referred to as a resource offset, a time offset, a frame offset, a subframe offset, a symbol
offset, a boundary offset, etc. For instance, a time offsetmay refer to, ormay include, a time interval between a radio frame
boundary of an LTE network and a radio frame boundary of an NR network corresponding to the radio frame boundary of
the LTE network. In an example embodiment, the time offset may include at least one of a subframe offset of a subframe
unit and a symbol offset of a symbol unit.
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[0033] In someembodiments, when a plurality of SSBsare provided to the user equipment 26 through an ’FR1’ (e.g., an
’FR1’ frequency range, an ’FR1’ operation mode, etc.), the user equipment 26 may obtain transmission configuration
indication (TCI) states from the plurality of SSBs. On the other hand, when the plurality of SSBs are provided to the user
equipment 26 throughan ’FR2’ (e.g., an ’FR2’ frequency range,an ’FR2’operationmode,etc.), theuserequipment26may
select a transmission/reception beam for communication with the first base station BS1 using the plurality of SSBs. In an
example embodiment, the reference signal of the LTE network may be a CRS.
[0034] In some embodiments, the first base station BS1may perform resource allocation for signals of the NR network
based on the determined asynchronous operation method, and the first base station BS1 may transmit signals of the NR
network to the user equipment 26 through the allocated resources. In some embodiments, the first base station BS1may
perform resource allocation for an NR physical downlink shared channel (PDSCH) based on the determined asynchro-
nous operationmethod, and the first base station BS1may transmit the NRPDSCH to the user equipment 26 through the
allocated resources. Further, the first base station BS1may transmit information indicating the determined asynchronous
operation method to the user equipment 26.
[0035] In some embodiments, the user equipment 26 may detect a plurality of SSBs included in the signals of the NR
network based on the information indicating the determined asynchronous operation method. In addition, when perform-
ing decoding onanNRPDSCHbased on the information indicating the determinedasynchronous operationmethod (e.g.,
as described inmore detail herein), the user equipment 26may perform ratematchingwith respect to a reference signal of
the LTE network. For instance, the user equipment 26 may recognize (e.g., from the asynchronous operation method
information) the location of the resources allocated to the reference signal of the LTE network based on the resources
allocated to the signals of the NR network. Moreover, the user equipment 26 may perform rate matching on the reference
signal of the LTE network based on the recognized location (e.g., based on the recognized location of the resources
allocated to the reference signal).
[0036] The first base station BS1 according to one or more aspects of the present disclosure may determine an
asynchronous operationmethod between the NR network and the LTE network in the DSS, and the first base station BS1
may maximize the number of SSBs available on the user equipment 26 side by performing NR network-based
communication with the user equipment 26 based on the determined asynchronous operation method. In addition,
the secondbase stationBS2mayoperate up to fourCRS-related antenna ports. As such, a data streamof rank 3 or higher
may be transmitted by the second base station BS2 (e.g., thereby improving data throughput). The user equipment 26
effectively may receive the SSBs from the first base station BS1 (e.g., which may be used by the user equipment 26, for
example, for communication connection, etc.), thereby improving communication performance (e.g., thereby improving
system synchronization operations, connection operations, etc., via the efficient and effective communication of SSBs).
[0037] FIG. 2 is ablockdiagram illustrating an implementationof a base station100, according to oneormoreaspects of
the present disclosure. The implementationof thebase station 100 is only anexample embodiment, and inventiveaspects
of the present disclosure are not limited thereto. Moreover, the implementation of the base station 100 may be applied to
the first base station BS1 of FIG. 1.
[0038] Referring to FIG. 2, the base station 100may include a controller 110, amemory 120, a processing circuit 130, a
plurality of RF transceivers 142_1 to 142_n, and a plurality of antennas 144_1 to 144_n. The RF transceivers 142_1 to
142_nmay respectively receiveRFsignals transmitted by the user equipments in the network from the antennas 144_1 to
144_n. The RF transceivers 142_1 to 142_n may frequency down-convert the received RF signals to generate
intermediate frequency (IF) or baseband signals. The processing circuit 130 may generate data signals by filtering,
decoding, and/or digitizing the IF or baseband signals. The controller 110 may further process the data signals.
[0039] A transceiver (e.g., a RF transceiver)may communicate bi-directionally, via antennas, wired, or wireless links as
described above. For example, the transceiver may represent a wireless transceiver and may communicate bi-direc-
tionally with another wireless transceiver. The transceiver may also include or be connected to a modem to modulate the
packets and provide themodulated packets to for transmission, and to demodulate received packets. In some examples,
transceiver may be tuned to operate at specified frequencies. For example, a modem can configure the transceiver to
operate at a specified frequency and power level based on the communication protocol used by the modem.
[0040] Furthermore, the processing circuit 130may receive data signals from the controller 110. The processing circuit
130may encode,multiplex, and/or performanalog conversion on the received data signals. TheRF transceivers 142_1 to
142_nmay frequency up-convert the IF or baseband signals output from the processing circuit 130 to transmit RF signals
through the antennas 144_1 to 144_n.
[0041] The controller 110, according to example embodiments, may perform an overall control operation of commu-
nicationof thebasestation100 forNRnetwork-basedcommunication, andmay includeascheduler112 for determiningan
asynchronous operation method between the NR network and the LTE network in the DSS.
[0042] In some embodiments, the scheduler 112 may set a time offset between resources, to which first signals
corresponding to an NR network including a plurality of SBBs are allocated, and resources, to which second signals
corresponding to an LTE network including a reference signal are allocated. In some aspects, the time offset may be set
based on a first pattern type for the plurality of SSBs of the NR network and a second pattern type for the reference signal
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corresponding to the LTE network.
[0043] In some embodiments, the first pattern typemay include at least one of a subcarrier spacing in theNRnetwork, a
number of SSBs during one SSB burst set period, and a frequency domain (e.g., a frequency range, a carrier frequency,
etc.) of resources to whichSSBs are allocated. In someembodiments, the second pattern typemay include at least one of
a number of antenna ports in the LTE network and a configuration related to a MBSFN subframe. In some embodiments,
the controller 110may store information, for example, such as at least one of information indicating the set time offset, the
first pattern type, and the second pattern type in the memory 120.
[0044] In some embodiments, the scheduler 112may change the resources of the first signals of the NR network (e.g.,
around a time axis) based on the radio frame boundary of the LTE network, depending on the set time offset. As an
example, the scheduler 112 may change the resources, to which the first signals are allocated, such that at least one
subframe allocated as the MBSFN subframe of the second network overlaps the plurality of SSBs based on the set time
offset.Asanotherexample, thescheduler112maychange the resourcesallocated to thefirst signals such thataplurality of
SSBs do not overlap with the resources allocated to the reference signal of the LTE network (e.g., based on the set time
offset).
[0045] In someembodiments, the scheduler 112may transmit information indicating the set timeoffset in advance to the
user equipment receiving the first signals of the NR network by using the processing circuit 130, the plurality of RF
transceivers 142_1 to 142_n, and the plurality of antennas 144_1 to 144_n.
[0046] In someaspects, thecontroller 110mayexecuteaprogramand/or aprocess stored in thememory120 toperform
an overall communication control operation of the base station 100. In some embodiments, the scheduler 112 may be
stored in the memory 120 as program code, and the controller 110 may access the memory 120 and execute the stored
program code to perform the operation of the scheduler 112.
[0047] FIG.3 isablockdiagram illustratingan implementationofauserequipment150according tooneormoreaspects
of the present disclosure. The implementation of the user equipment 150 is only an example embodiment, inventive
aspects of the present disclosure are not limited thereto. In some aspects, the implementation of the user equipment 150
may be applied to the user equipment 26 of FIG. 1.
[0048] Referring toFIG.3, theuserequipment 150may includeacontroller 160, amemory170, aprocessing circuit 180,
an RF transceiver 192, and a plurality of antennas 194_1 to 194_m.
[0049] The RF transceiver 192 may receive RF signals transmitted by the base station through the antennas 194_1 to
194_m. The RF transceiver 192 may down-convert the received RF signals to generate IF or baseband signals. The
processing circuit 180 may generate data signals by filtering, decoding, and/or digitizing IF or baseband signals. The
controller 160 may further process the data signals.
[0050] In addition, the processing circuit 180may receive thedata signals from the controller 160. Theprocessing circuit
180may encode, multiplex, and/or perform analog conversion on the received data signals. The RF transceiver 192may
frequency up-convert the IF or baseband signals output from the processing circuit 180 to transmit theRF signals through
the antennas 194_1 to 194_n.
[0051] The controller 160, according to an example embodiment, may perform an overall communication control
operation for NR network-based communication, andmay include an SSB detector 162 for detecting an SSB in the DSS.
[0052] In some embodiments, the user equipment 150may receive, from the base station, a channel (e.g., a PDSCH) in
which overlap between resources allocated with a plurality of SSBs of the NR network and resources allocated with a
reference signal of the LTE network is minimized based on the time offset and information indicating the time offset.
[0053] In some embodiments, the user equipment 150may receive the information indicating the time offset before the
channel, and store the information in the memory 170.
[0054] In someembodiments, theSSBdetector 162may recognize the locationsof resourcesallocated to theplurality of
SSBsbyusing the timeoffset, and theSSBdetector 162maydetect theplurality ofSSBs from the recognized resources. In
some aspects, detecting the SSB may include obtaining information necessary for communication connection, etc.
included in the SSB through a processing operation (e.g., such as decoding).
[0055] In someembodiments, the controller 160may recognize the locations of the resources allocated to the reference
signal of the LTE network by using the time offset, and the controller 160 may perform rate matching on the recognized
resources.
[0056] In someaspects, thecontroller 160mayexecuteaprogramand/oraprocessstored in thememory170 toperform
an overall communication control operation of the user equipment 150. In some embodiments, the SSB detector 162may
be stored in the memory 170 as program code, and the controller 160 may access the memory 170 to execute the stored
program code, whereby the operation of the SSB detector 162 may be performed.
[0057] FIG. 4A is a diagram illustrating a basic structure of a time-frequency domain that is a radio resource domain in a
communication system according to one ormore aspects of the present disclosure, and FIG. 4B is a diagram illustrating a
slot structure in a wireless system according to one or more aspects of the present disclosure.
[0058] Referring to FIG. 4A, the horizontal axis may represent a time domain, and the vertical axis may represent a
frequency domain. The minimum transmission unit in the time domain is an orthogonal frequency division multiplexing
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(OFDM) symbol, andNsymb 202OFDMsymbolsmay be gathered to configure one slot 206. Two slotsmay be gathered to
configure one subframe 205. For example, the length of the slot 206 may be 0.5 ms, and the length of the subframe 205
may be 1.0 ms. However, this is an example embodiment, and the length of the slot 206 may be variable based on the
configuration of the slot 206. In some aspects, the subframe 205may be based on an LTE network and, in a 5Gnetwork, a
time-frequency domain may be defined around the slot 206. In addition, a radio frame 214 may be a time domain unit
consisting of 10 subframes 205.
[0059] In some examples, the minimum transmission unit in the frequency domain may be referred to as a subcarrier,
and the bandwidth of the entire system transmission bandwidth may be composed of a total of NBW subcarriers 204. A
basic unit of a resource in the time-frequency domain may be referred to as a resource element (RE) 212 and may be
represented by an OFDM symbol index and a subcarrier index. A resource block (RB) 208 may be defined as Nsymb 202
consecutiveOFDMsymbols in the time domain andNRB 210 consecutive subcarriers in the frequency domain. Thus, one
RB 208may be composed of (NSYMB * NRB) REs 212. An RB pair is a unit of concatenating two RBs on the time axis, and
may consist of (Nsymb * 2NRB) REs 212.
[0060] In some aspects, the SSBs of the NR network and the reference signal of the LTE network may be allocated to
resources in the time-frequency domain as shown in FIG. 4A, and according to example embodiments of the present
disclosure, the base station may minimize overlap between the SSBs and the reference signal. In some embodiments,
overlap between signals may generally refer to overlap between resources (e.g., time resources, frequency resources,
etc.), to which signals are allocated. As a result, the base station may transmit a large number of valid SSBs to the user
equipment (e.g., an increasednumberofSSBs thatmaybeeffectively receivedby theuserequipment, due tominimization
of overlap between theSSBs and the reference signal, according to one ormore aspects of techniques described herein),
and the user equipment may thus perform effective communication using the SSBs.
[0061] Referring further to FIG. 4B, one radio frame 300may be defined as 10ms, a subframe 301may be defined as 1
ms, and the radio frame 300may include a total of 10 subframes 301. One slot 302 and one slot 303may be defined as 14

OFDM symbols (i.e., the number of symbols per one slot ). One subframe 301 may consist of one or a
plurality of slots 302 and 303, and the number of slots 302 and 303 per one subframe 301 may vary depending on a set
valueµ for subcarrier spacing (or subcarrier spacing) and thenumber of symbols included in the slots 302 and303. In FIG.
4B, a case 304 of µ = 0 and a case 305 of µ = 1 are shown as the subcarrier spacing setting values. When µ = 0 304 as a
subcarrier spacing setting value, one subframe 301 includes one slot 302, and when µ = 1 305 as the subcarrier spacing
setting value, one subframe 301 may include two slots 303.
[0062] As described herein, the number of slots per one subframemay vary depending on the set valueµ for subcarrier
spacing, and accordingly, the number of slots per one frame may vary. The number of slots per one subframe,

, and the number of slots per frame, , based on the set value µ for each subcarrier
spacing may be defined as shown in Table 1.

Table 1:

µ

0 14 10 1

1 14 20 2

2 14 40 4

3 14 80 8

4 14 160 16

5 14 320 32

[0063] Also, in some embodiments, the number of slots per one subframe may vary depending on the number of
symbols included in one slot.
[0064] In some embodiments, the base station may set the time offset between the NR network and the LTE network
considering the number of slots per subframe and/or the subcarrier spacing. For example, the base station may set a
symbol offset in units of symbols, a subframe offset in units of subframes, or both, based on the number of slots per
subframe or subcarrier spacing.
[0065] FIG. 5 is a diagram for explaining aspects of a plurality of SSBs of an NR network.
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[0066] Referring to FIG. 5, the first SSB SSB1 may include a primary synchronization signal (PSS), a secondary
synchronization signal (SSS), and a physical broadcast channel (PBCH). As an example, the first SSBSSB1may include
4 symbols, and the PSS, the SSS, and the PBCHmay be located in locations corresponding to predetermined RBs in the
frequency axis direction. In addition, one RBmay include 12 consecutive subcarriers. For example, the PSS correspond-
ing to the first symbolmaybe transmitted to theuser equipment through 127 subcarriers. The configuration of the first SSB
SSB1 may also be applied to the configuration of the second to eighth SSBs SSB2 to SSB8.
[0067] For example, two SSBs may be arranged in one slot, and the base station may transmit the SSB burst set
including the plurality of SSBsSSB1 toSSB8 to the user equipment during a predeterminedSSBburst set periodTSSB. As
an example, assuming that NR to which subcarrier spacing of 15 kHz is applied in a communication system, the base
station may transmit eight SSBs SSB1 to SSB8 to the user equipment during the SSB burst set period TSSB. In this case,
the length of one slot may be 1 ms, and the SSB burst set period TSSB may be 20 ms. However, this is only an example
embodiment, and inventive aspects of the present disclosure are not limited thereto. That is, the number of SSBs included
in theSSBburst set, the number of SSBs, theSSBburst set period TSSB, and the length of one slotmay vary depending on
a sizeof subcarrier spacing, anSSBperiod set by thebase station, a timeperiod allocated for cell search, and the like.One
ormore aspects of the techniques described hereinmay generally be applied to any of such scenarios by analogy, without
departing from the scope of the present disclosure.
[0068] FIGS. 6A and 6B are diagrams illustrating overlapped time-frequency domains in DSS between an NR network
andanLTEnetwork. In FIGS. 6Aand6B, itmaybeassumed that a radio frameboundary of theNRnetwork overlapswith a
radio frameboundaryof the LTEnetwork so that the radio frameboundaryof theNRnetwork is alignedwith the radio frame
boundary of the LTE network. However, the example of the subframe shown in FIGS. 6A and 6B is only an example
embodiment, and the configuration of subframes may vary depending on parameters, for example, such as subcarrier
spacing of theNRnetwork.One ormore aspects of the techniques described hereinmay be applied to the configuration of
other subframes by analogy, without departing from the scope of the present disclosure.
[0069] Referring to FIG. 6A, one radio frame may include first to tenth subframes SF#0 to SF#9. As an example, the
second and third subframes SF#1 and SF#2 may be configured as MBSFN subframes, and the remaining subframes
SF#0 and SF#3 to SF#9 may be normal subframes.
[0070] When describing the first subframe SF#0 in detail, the first subframe SF#0 may include a first slot. The first slot
may include first to fourteenth symbols #0 to #13. One physical resource block (PRB)may include resources correspond-
ing to a combination of 12 subcarriers and 14 OFDM symbols #0 to #13.
[0071] In some aspects, an LTE physical downlink control channel (PDCCH), an LTECRS, an NRPDSCH demodulate
reference signal (DMRS), and an NRPDSCHmay be allocated to one PRB. In some aspects, the pattern of the LTECRS
may vary depending on the number of antenna ports AP0, AP1, AP2, and AP3 in the LTE network. In some aspects, the
LTE CRS may be referred to as the CRS of the LTE network, the reference signal of the LTE network, etc. For example,
when the number of antenna ports AP0 is one, the CRS may be allocated to resources 0 corresponding to the first, fifth,
eighth, and twelfth symbols#0, #4, #7, and#11,when thenumberof antennaportsAP1 is two, theCRSmaybeallocated to
resources 1 corresponding to the first, fifth, eighth, and twelfth symbols #0, #4, #7, and #11, when the number of antenna
portsAP2 is three, theCRSmaybeallocated to resources2corresponding to thesecondandninthsymbols#1and#8,and
when thenumber of antenna portsAP3 is 4, theCRSmaybeallocated to the resources 3 corresponding to the secondand
ninth symbols #1 and #8.
[0072] For example, the first SSB of the NR network may be allocated to the first SSB area R_SSB#0, and the first SSB
regionR_SSB#0maycorrespond to the third to sixth symbols #2 to #5. In addition, the secondSSBof theNRnetworkmay
be allocated to a secondSSBareaR_SSB#1, and the secondSSBareaR_SSB#1may be allocated to the ninth to twelfth
symbols #8 to #11.
[0073] Because the first SSB overlaps the CRS when the number of antenna ports AP0 and AP1 is 1 or 2, it may be
difficult for thebasestation touse thefirstSSB. Inaddition, because thesecondSSBoverlaps theCRSwhen thenumberof
antenna ports AP0, AP1, AP2, and AP3 is 1 or 2 or 3 or 4, it may be difficult for the base station to use the second SSB.
[0074] As described herein, because it is difficult for the base station to use the SSB overlapping the CRS of the LTE
network for communication with the user equipment, it may be difficult to operate a large number of SSBs.
[0075] FIG. 6B shows the configuration of the second subframe #SF1 set as theMBSFN subframe. Referring further to
FIG. 6B, the LTE PDCCH, the LTE CRS, the NRPDSCHDMRS, and the NR PDSCHmay be allocated to one PRB of the
second subframe #SF1. For example, the LTE CRS pattern may vary depending on the number of antenna ports AP0,
AP1, AP2, and AP3 in the LTE network, and the LTECRS pattern of the second subframe #SF1may be different from the
LTE CRS pattern of the first subframe #SF0 of FIG. 6A. For example, when the number of antenna ports AP0 is one, the
CRSmaybeallocated to resources 0 corresponding to the first symbol #0,when the number of antenna portsAP1 is 2, the
CRSmaybeallocated to the resources 1 corresponding to the first symbol #0,when the number of antenna portsAP2 is 3,
the CRS may be allocated to the resources 2 corresponding to the second symbol #1, and when the number of antenna
ports AP3 is 4, theCRSmay beallocated to the resources 3 corresponding to the second symbol #1.OFDMsymbols #0 to
#13 shown in FIG. 6Bmay correspond to the second subframe #SF1, andmay be different fromOFDMsymbols #0 to #13
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shown in FIG. 6A.
[0076] As an example, the first SSB of theNRnetworkmay be allocated to a first SSB areaR_SSB#0’, and the first SSB
areaR_SSB#0’ may correspond to the third to sixth symbols #2 to #5. In addition, the second SSB of the NR networkmay
beallocated to a secondSSBareaR_SSB#1’, and the secondSSBareaR_SSB#1’maybeallocated to theninth to twelfth
symbols #8 to #11.
[0077] On theother hand, because the first and secondSSBsdonot overlapwith theCRS, thebase stationmayprovide
valid (e.g., receivable) first and second SSBs to the user equipment, and the user equipment may perform an operation
such as communication connection by detecting the first and second SSBs.
[0078] In some embodiments, the base station may control the plurality of SSBs of the NR network to be located in the
MBSFN subframe by performing resource allocation based on the asynchronous operation method between the NR
network and the LTE network.
[0079] FIG. 7 is a flowchart illustrating a method for wireless communications, according to one or more aspects of the
present disclosure. The communication system may include a base station and a user equipment.
[0080] Referring to FIG. 7, in operation S100, the base station may determine an asynchronous operation method
between an NR network and an LTE network in a DSS. In some embodiments, the base station may set a time offset
between the resources, to which the first signals corresponding to an NR network including a plurality of SSBs are
allocated, and the resources, towhich the second signals corresponding to the LTEnetwork including the reference signal
are allocated. As described herein, the base stationmay set the time offset based on the first pattern type for a plurality of
SSBs of an NR network and the second pattern type for a reference signal corresponding to an LTE network.
[0081] In operation S110, the base station may perform signaling based on the determined asynchronous operation
method with the user equipment. In some embodiments, after the base station performs resource allocation for the first
signals (e.g., such that at least onesubframeallocatedasanMBSFNsubframeof the LTEnetwork overlapswith aplurality
of SSBs based on the set time offset), the base station may transmit the first signals to the user equipment. In some
embodiments, after the base station allocates resources for the first signals such that the resources allocated to the
referencesignal and theplurality ofSSBsdonotoverlap,basedon theset timeoffset, thebasestationmay transmit thefirst
signals to the user equipment. In someembodiments, the base stationmay transmit information indicating the determined
asynchronous operation method (e.g., information indicating the set time offset) to the user equipment. The user
equipment may detect a plurality of SSBs from the first signals based on the information, and the user equipment
may communicate with the base station based on the detected SSBs. In addition, the user equipment may perform rate
matching on the CRS by recognizing the resource location of the CRS based on the information (e.g., based on the time
offset information, based on the information of where SSBs are located/detected, etc.).
[0082] FIGS. 8A and 8B are diagrams for explaining one or more aspects of the present disclosure. FIGS. 8A and 8B
showoverlapping LTEnetwork resourcesandNRnetwork resources inDSS, and it is assumed that the subcarrier spacing
of the LTEnetworkand the subcarrier spacingof theNRnetwork are15kHz, and thepattern of theSSBsof theNRnetwork
is ’Case A’. However, this is only an example embodiment, and inventive aspects of the present disclosure are not limited
thereto and may be applied to other embodiments.
[0083] Referring toFIG. 8A, the first andsecond subframesSF#0andSF#1may includefirst to fourteenth symbols#0 to
#13, respectively. In the first and second subframes SF#0 and SF#1, an LTE CRS may be allocated to the first, second,
fifth, eighth, ninth, and twelfth symbols#0, #1, #4, #7, #8, and#11dependingon thenumberof antennaports. ThefirstSSB
SSB#0may be allocated to the third to sixth symbols #2 to #5 of the first subframe SF#0, the second SSB SSB#1may be
allocated to the ninth to twelfth symbols #8 to #11 of the first subframe SF#0, the third SSBSSB#2may be allocated to the
third to sixth symbols #2 to #5 of the second subframe SF#1, and the fourth SSB SSB#3 may be allocated to the ninth to
twelfth symbols #8 to #11 of the second subframe SF#1.
[0084] As shown in FIG. 8A, the first to fourth SSBs SSB#0 to SSB#3 overlap at least one symbol, to which the CRS is
assigned, so that itmaybedifficult for thebasestation to communicateusing the first to fourthSSBsSSB#0 toSSB#3 (e.g.,
as a user equipment may rate match based on the assigned CRS symbols, which may result in difficulty, or inability, to
detect SSBs on such overlapping symbols).
[0085] Referring further toFIG. 8B, the secondsubframeSF#1maybeset asanMBSFNsubframe, andaccordingly, the
LTE CRS may be allocated to only the first and second symbols #0 and #1 in the second subframe SF#1 based on the
numberof antennaports.Asa result, the third and fourthSSBsSSB#2andSSB#3donot overlap the symbols, towhich the
CRS isassigned,so thebasestationmayperformacommunicationoperationusing the (e.g., "valid") thirdand fourthSSBs
SSB#2 and SSB#3.
[0086] The base station according to one or more aspects of the present disclosuremayminimize the overlap between
the SSB and the LTE CRS by determining the asynchronous operation method between the NR network and the LTE
network based on the setting of the MBSFN subframe, as described in more detail herein. In FIGS. 8A and 8B, an
embodiment of determining the asynchronous operation method considering all patterns of CRS based on the number of
antenna ports is shown, but this is only an example embodiment, and the asynchronous operation method may be
determined by considering any arbitrary pattern ofCRS (e.g., a pattern of CRS in case of the number of one antenna port).
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[0087] FIG.9 isaflowchart forexplainingamethod forwirelesscommunications,according tooneormoreaspectsof the
present disclosure, and FIG. 10 is a flowchart for describing the example operation S250 of FIG. 9 in additional detail.
Hereinafter, the communication system may include a base station 400 and a user equipment 410.
[0088] Referring to FIG. 9, in operation S200, the base station 400 may set an SSB pattern of an NR network. As an
example, the SSB pattern may be set based on at least one of a subcarrier spacing of the NR network, a number of SSBs
during a time period (e.g., during one SSB burst set period, during a subframe or other time period, etc.), and a frequency
domain of resources towhich theSSBsare allocated. For example, the base station 400mayset theSSBpattern as ’Case
A’ as shown in FIGS. 8A and 8B, or may set the SSB pattern as ’Case B’ as shown in FIGS. 12A and 12B.
[0089] In operationS210, thebase station 400mayset a subframeoffset in subframeunits between theNRnetworkand
theLTEnetworkbasedon theSSBpatternand theCRSpatternof theLTEnetwork. For example, thebasestation400may
receive information about the CRS pattern of the LTE network from another base station, or the base station 400 may
directly set the CRS pattern of the LTE network. The base station 400 may set the subframe offset to minimize overlap
between the SSB and the CRS based on the SSB pattern and the CRS pattern of the LTE network. In an example
embodiment, the pattern of the CRS of the LTE network may include settings for the MBSFN subframe.
[0090] In operation S220, the base station 400 may transmit the subframe offset to the user equipment 410. For
example, the base station 400 may transmit the subframe offset to the user equipment 410 through any one of RRC
signaling, DCI signaling, and MAC signaling.
[0091] In operation S230, the base station 400 may assign a resource to the signals of the NR network, including a
plurality of SSBs, depending on the subframe offset. As an example, the base station 400 may change the radio frame
boundary of the NR network by a subframe offset so that a plurality of SSBs overlap with subframes set as MBSFN
subframes.
[0092] In operation S240, the base station 400may transmit a downlink signal, to which the resource is allocated, to the
user equipment 410 in operationS230. For example, the downlink signalmay be transmitted to the user equipment 410 as
a PDSCH, and may include a plurality of SSBs. In some embodiments, the downlink signal may be an NR PDSCH.
[0093] In operation S250, the user equipment 410 may process the downlink signal based on the subframe offset. In
operation S260, the user equipment 410 may transmit an uplink signal to the base station 400 based on the processed
downlink signal. In some embodiments, the operation of processing the downlink signal may include an operation of
detectingordecoding thedownlink signal, andmay includeanoperationofobtainingavarietyof information included in the
downlink signal.
[0094] Referring further to FIG. 10, in operation S251 subsequent to operation S240, the base station 400may detect a
plurality of SSBs based on the subframe offset. In operation S252, the base station 400may obtain TCI states through the
detected SSBs. Thereafter, operation S260 may be subsequently performed. In some embodiments, when the downlink
signal is an NR PDSCH, the base station 400 may perform rate matching on the CRS of the LTE network based on the
subframe offset to perform decoding on the NR PDSCH.
[0095] FIG. 11 is a diagram for explaining amethod of operating a base station according to one or more aspects of the
present disclosure. FIG.11 is assuming thatMBSFNsubframesareset in the secondand third subframesSF#1andSF#2,
and is described in comparison with the example shown in FIG. 8B.
[0096] Referring toFIGS.8Band11, thebasestationmayset the subframeoffset to ’1’ basedon theSSBpatternand the
MBSFN subframe setting. The base station may move the radio frame boundary of the NR network of FIG. 8B by ’1’
subframe offset. That is, as shown in FIG. 8B, the base station may perform resource allocation for the NR network such
that the first to fourth SSBs SSB#0 to SSB#3 located in the first and second subframes SF#0 and SF#1 are located in the
second and third subframes SF#1 and SF#2 in which MBSFN subframes are set.
[0097] In this way, the base stationmay use all of the first to fourth SSBsSSB#0 to SSB#3 by asynchronously operating
the NR network with the LTE network so that the first to fourth SSBs SSB#0 to SSB#3 do not overlap with LTE CRS.
[0098] FIGS. 12Aand12Bare diagrams for explaining oneormore aspects of the present disclosure. FIG. 12Aand12B
showoverlapping LTEnetwork resourcesandNRnetwork resources inDSS, and it is assumed that the subcarrier spacing
of the LTE network is ’15 kHz’, the subcarrier spacing of the NR network is ’30 kHz’, and the pattern of SSBs of the NR
network is ’CaseB’. However, this is only an example embodiment, and inventive aspects of the present disclosure are not
limited thereto, and it may be applied to other embodiments. In some aspects, it may be assumed that the first subframe
SF#0 is anormal subframe (e.g., or any subframeconfiguredasanon-MBSFNsubframe), and the secondsubframeSF#1
is configured as an MBSFN subframe.
[0099] Referring to FIG. 12A, the first subframe SF#0 may include first to 14th symbols #0 to #13 corresponding to the
LTE network, and include first to twenty-eighth symbols #0 to #27 corresponding to the NR network. In the first subframe
SF#0, an LTECRSmay be allocated to the 1st, 2nd, 5th, 8th, 9th, and 12th symbols #0, #1, #4, #7, #8, and #11 of the LTE
network depending on thenumber of antennaports. A first SSBSSB#0maybeallocated to the fifth to eighth symbols #4 to
#7 of theNRnetwork, a secondSSBSSB#1maybeallocated to the ninth to twelfth symbols #8 to #11 of theNRnetwork, a
thirdSSBSSB#2maybeallocated to the19th to 22ndsymbols#18 to#21of theNRnetwork, anda fourthSSBSSB#3may
be allocated to the 23rd to 26th symbols #22 to #25 of the NR network.
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[0100] Asshown inFIG. 12A, the secondand fourthSSBsSSB#1andSSB#3overlap the symbols #4and#11of theLTE
network to which CRS is assigned, so it may be difficult for the base station to communicate using the second and fourth
SSBs SSB#1 and SSB#3.
[0101] Referring further to FIG. 12B, the base station may set a subframe offset to ’1’ based on an SSB pattern and an
MBFSN subframe setting. The base station may move a radio frame boundary of the NR network of FIG. 12A by the
subframe offset of ’1’. That is, as shown in FIG. 12A, the base stationmay perform resource allocation for the NR network
so that thefirst to fourthSSBsSSB#0 toSSB#3 located in thefirst subframeSF#0are located in thesecondsubframeSF#1
in which the MBSFN subframe is set. As such, the base station may operate NR network-based communication with the
user equipment by using all of the first to fourth SSBs SSB#1 to SSB#4.
[0102] FIG. 13 is a flowchart for explaining amethod for wireless communications, according to one or more aspects of
the present disclosure.Hereinafter, the communication systemmay include abase station 400anda user equipment 410.
[0103] Referring to FIG. 13, in operation S300, the base station 400 may set an SSB pattern of an NR network. For
example, the base station 400 may set the SSB pattern to ’Case C’ as in FIGS. 14A and 14B (e.g., as described in more
detail herein).
[0104] In operation S310, the base station 400may set a symbol offset in symbol units between the NR network and an
LTE network based on the SSB pattern and aCRSpattern of the LTE network. The symbol offset may be set based on the
NR network and, in some embodiments, the symbol offsetmay also be set based on the LTE network. As an example, the
basestation400mayset thesymbol offset forminimizingoverlapbetween theSSBand theCRSbasedon theSSBpattern
and the CRS pattern of the LTE network. In an example embodiment, the pattern of the CRS of the LTE network may
include the number of antenna ports of the LTE network.
[0105] In operation S320, the base station 400may transmit the symbol offset to the user equipment 410. For example,
the base station 400 may transmit the symbol offset to the user equipment 410 through any of RRC signaling, DCI
signaling, MAC signaling, etc.
[0106] In operation S330, the base station 400may allocate resources for signals of an NR network including a plurality
of SSBs based on a symbol offset. As an example, the base station 400 may change the radio frame boundary of the NR
network by a symbol offset so that the plurality of SSBs do not overlap with the CRS of the LTE network (or the overlap is
minimized).
[0107] In operation S340, the base station 400may transmit a downlink signal, to which the resource is allocated, to the
user equipment 410 in operationS330. For example, the downlink signalmay be transmitted to the user equipment 410 as
a PDSCH, and may include a plurality of SSBs. In some embodiments, the downlink signal may be an NR PDSCH.
[0108] In operation S350, the user equipment 410 may process the downlink signal based on the symbol offset. In
operation S360, the user equipment 410 may transmit an uplink signal to the base station 400 based on the processed
downlink signal.
[0109] FIGS. 14A and 14B are diagrams for explaining one or more aspects of the present disclosure. FIGS. 14A and
14B show overlapping LTE network resources and NR network resources in DSS, and it is assumed that a subcarrier
spacing of an LTE network is ’15 kHz’, a subcarrier spacing of an NR network is ’30 kHz’, and a pattern of SSBs of the NR
network is ’CaseC’.However, this is only anexample embodiment, and inventive aspects of the present disclosure are not
limited theretoandmaybeapplied tootherembodiments. In someaspects, itmaybeassumed that afirst subframeSF#0 is
a normal subframe (e.g., a non-MBSFN subframe).
[0110] Referring to FIG. 14A, the first subframe SF#0 may include first to 14th symbols #0 to #13 corresponding to the
LTE network, and may include first to twenty-eighth symbols #0 to #27 corresponding to the NR network. In the first
subframeSF#0, an LTECRSmaybeallocated to the1st, 2nd, 5th, 8th, 9th, and 12th symbols #0, #1, #4, #7, #8, and #11of
the LTE network depending on the number of antenna ports. A first SSB SSB#0 may be allocated to the third to sixth
symbols #2 to #5 of theNRnetwork, a secondSSBSSB#1may be allocated to the ninth to twelfth symbols #8 to #11 of the
NR network, a third SSB SSB#2 may be allocated to the 17th to 20th symbols #16 to #19 of the NR network, and a fourth
SSB SSB#3 may be allocated to the 23rd to 26th symbols #22 to #25 of the NR network.
[0111] As shown in FIG. 14A, the first and fourth SSBs SSB#0 to SSB#3 overlap the symbols #1, #4, #8, and #11 of the
LTE network to which CRS is assigned, so it may be difficult for the base station to communicate using the first to fourth
SSBs SSB#0 to SSB#3.
[0112] Referring further to FIG. 14B, the base stationmay set a symbol offset to ’2’ based on theNRnetwork, based on a
pattern of SSB and a pattern of LTE CRS. The base station may move a radio frame boundary of the NR network of FIG.
14Aby the symbol offset of ’2’. That is, the base stationmayperform resource allocation for theNRnetwork so that the first
to fourthSSBsSSB#0 toSSB#3donot overlapwith theLTECRSas inFIG. 14A.Assuch, thebasestationmayoperateNR
network-based communication with the user equipment by using all of the first to fourth SSBs SSB#1 to SSB#4.
[0113] FIG. 15 is a flowchart illustrating amethod for wireless communications, according to one ormore aspects of the
present disclosure. Hereinafter, the communication system may include a base station 400 and a user equipment 410.
[0114] Referring to FIG. 15, in operation S400, the base station 400 may set the SSB pattern of the NR network.
[0115] In operation S410, the base station 400may set a subframe offset and a symbol offset between the NR network
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and the LTEnetwork based on anSSBpattern and aCRSpattern of the LTEnetwork. As an example, the base station 400
mayset the subframeoffset and the symbol offset forminimizing overlap between theSSBand theCRSbasedon theSSB
pattern and the CRS pattern of the LTE network. In some embodiments, the pattern of the CRS of the LTE network may
include the configuration regarding the MBFSN subframe and the number of antenna ports of the LTE network.
[0116] In operation S420, the base station 400 may transmit the subframe offset and the symbol offset to the user
equipment 410. For example, the base station 400 may transmit a subframe and the symbol offset to the user equipment
410 through any one of RRC signaling, DCI signaling, and MAC signaling.
[0117] In operation S430, the base station 400may allocate resources for signals of theNRnetwork including a plurality
of SSBs, depending on the subframe offset and the symbol offset. As an example, the base station 400 may change the
radio frame boundary of the NR network by a subframe offset and the symbol offset so that the plurality of SSBs do not
overlap with the CRS of the LTE network (or such that the overlap is minimized).
[0118] InoperationS440, thebasestation400may transmit thedownlinksignal towhich resource isallocated to theuser
equipment 410 in operation S430. For example, the downlink signal may be transmitted to the user equipment 410 as a
PDSCH, and may include a plurality of SSBs. In some embodiments, the downlink signal may be an NR PDSCH.
[0119] InoperationS450, theuserequipment410mayprocess thedownlinksignal basedon thesubframeoffset and the
symbol offset. In operation S460, the user equipment 410 may transmit an uplink signal to the base station 400 based on
the processed downlink signal.
[0120] FIG. 16 is a block diagram illustrating an electronic device 1000 according to one or more aspects of the present
disclosure. The electronic device 1000 may be a user equipment according to an example embodiment of present
disclosure.
[0121] Referring to FIG. 16, the electronic device 1000 may include a memory 1010, a processor unit 1020, an
input/output controller 1040, a display unit 1050, an input device 1060, and a communication processor 1090. Here, there
may be a plurality of memories 1010. The description of each component is as follows.
[0122] Thememory 1010may include a program storage unit 1011 that stores a program for controlling the operation of
the electronic device 1000 and a data storage unit 1012 that stores data generated during program execution. The data
storage unit 1012 may store data necessary for the operation of an application program 1013 and an SSB detection
program 1014. The data storage unit 1012 may receive and store the offset information (e.g., Offset Info.) generated by
determining an asynchronous operationmethod between the NR network and the LTE network according to the example
embodiments of the present disclosure from the base station.
[0123] The program storage unit 1011may include the application program1013 and the SSB detection program1014.
Here, a program included in the program storage unit 1011 may be expressed as an instruction set of instructions. The
application program 1013may include program code for executing various applications operating in the electronic device
1000. That is, the application program 1013 may include code (or commands) related to various applications driven by a
processor 1022. The SSB detection program 1014 may include code (or commands) for detecting SSBs based on the
offset information (e.g., Offset Info.) according to example embodiments of the present disclosure.
[0124] In an example embodiment, the processor 1022may detect SSBs fromadownlink signal (or aPDSCH) received
from the base station by executing the SSB detection program 1014, and obtain TCI states from the detected SSBs. The
processor 1022 may perform NR network-based communication with a base station based on the obtained TCI states.
[0125] In addition, the electronic device 1000 may include a communication processor 1090 for performing a com-
munication function for voice communication anddata communication. A peripheral device interface1023may control the
connection between the input/output controller 1040, the communication processor 1090, the processor 1022, and the
memory interface 1021. The processor 1022 controls a plurality of base stations to provide a corresponding service using
at least one software program. In this case, the processor 1022 may execute at least one program stored in the memory
1010 to provide a service corresponding to the program.
[0126] A processor is an intelligent hardware device, (e.g., a general-purpose processing component, a digital signal
processor (DSP), a central processing unit (CPU), a graphics processing unit (GPU), a microcontroller, an application
specific integratedcircuit (ASIC), afieldprogrammablegatearray (FPGA), aprogrammable logicdevice, adiscretegateor
transistor logic component, a discrete hardware component, or any combination thereof). In some cases, the processor is
configured to operate amemory array using amemory controller. In other cases, amemory controller is integrated into the
processor. In some cases, the processor is configured to execute computer-readable instructions stored in a memory to
perform various functions. In some embodiments, a processor includes special purpose components for modem
processing, baseband processing, digital signal processing, or transmission processing.
[0127] Examples of amemory device include randomaccessmemory (RAM), read-onlymemory (ROM), or a hard disk.
Examplesofmemorydevices includesolid statememoryandaharddiskdrive. In someexamples,memory isused tostore
computer-readable, computer-executable software including instructions that, when executed, cause a processor to
performvarious functionsdescribedherein. In somecases, thememorycontains, amongother things, abasic input/output
system (BIOS)which controls basic hardware or software operation suchas the interactionwith peripheral components or
devices. In some cases, a memory controller operates memory cells. For example, the memory controller can include a
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row decoder, column decoder, or both. In some cases, memory cells within a memory store information in the form of a
logical state.
[0128] The input/output controller 1040 may provide an interface between an input/output device, such as the display
unit 1050 and the input device 1060, and the peripheral device interface 1023. The display unit 1050 displays status
information, input text, a moving picture, a still picture, and the like. For example, the display unit 1050 may display
applicationprogram informationdrivenby theprocessor 1022.Adisplay unit 1050maycomprisea conventionalmonitor, a
monitor coupled with an integrated display, an integrated display (e.g., an LCD display), or other means for viewing
associated data or processing information. Output devices other than the display unit 1050 can be used, such as printers,
other computers or data storage devices, and computer networks.
[0129] The inputdevice1060mayprovide inputdatageneratedbyselectionof theelectronicdevice to theprocessorunit
1020 through the input/output controller 1040. In this case, the input device 1060may include a keypad including at least
onehardwarebuttonanda touchpad for sensing touch information.For example, the input device1060mayprovide touch
information, suchasa touch sensed through the touchpad, a touchmovement, anda touch release, to the processor 1022
through the input/output controller 1040. Generally, input device 1060 may be a computer mouse, keyboards, keypads,
trackballs, and voice recognition devices. An input device 1060may includeany combination of devices that allowusers to
input information into a computing device, suchasbuttons, a keyboard, switches, and/or dials. In addition, the input device
1060 may include a touch-screen digitizer overlaid onto the display that can sense touch and interact with the display.
[0130] An input/output controller 1040 may manage input and output signals for a device. input/output controller 1040
mayalsomanageperipherals not integrated into a device. In somecases, an input/output controller 1040may represent a
physical connection or port to an external peripheral. In some cases, an input/output controller 1040 may utilize an
operating system such as iOS®, ANDROID®, MS-DOS®, MS-WINDOWS®, OS/2®, UNIX®, LINUX®, or another known
operating system. In other cases, an input/output controller 1040 may represent or interact with a modem, a keyboard, a
mouse, a touchscreen, or a similar device. In somecases, an input/output controller 1040maybe implementedaspart of a
processor. In some cases, a user may interact with a device via input/output controller 1040 or via hardware components
controlled by an input/output controller 1040.
[0131] FIG. 17 is a conceptual diagram illustrating anexample Internet of things (IoT) network system2000 towhich one
or more aspects of the present disclosure may be applied.
[0132] Referring to FIG. 17, the IoT network system 2000 may include a plurality of IoT devices 2100, 2120, 2140, and
2160, an access point 2200, a gateway 2250, a wireless network 2300, and a server 2400. The IoTmay refer to a network
between things using wired/wireless communication.
[0133] Each of the IoT devices 2100, 2120, 2140, and 2160 may form a group based on characteristics of each IoT
device.Forexample, IoTdevicesmaybegrouped intoahomegadgetgroup2100,ahomeappliance/furnituregroup2120,
an entertainment group 2140, or a vehicle group 2160. The plurality of IoT devices 2100, 2120, and 2140 may be
connected toacommunicationnetwork through theaccesspoint 2200or connected to other IoTdevices.Theaccesspoint
2200may be embedded in one IoT device. The gateway 2250may change a protocol to connect the access point 2200 to
an external wireless network. The IoT devices 2100, 2120, and 2140 may be connected to an external communication
network through the gateway 2250. The wireless network 2300 may include the Internet and/or a public network. The
plurality of IoT devices 2100, 2120, 2140, and 2160 may be connected to the server 2400 providing a predetermined
service through thewireless network 2300, and a usermay usea service through at least one of the plurality of IoT devices
2100, 2120, 2140, and 2160. The plurality of IoT devices 2100, 2120, 2140, and 2160 each determine an asynchronous
operation method between the NR network and the LTE network according to example embodiments of the present
disclosure, and may minimize overlap between the SSBs of the NR network and the CRS of the LTE network using the
determined asynchronous operation method. However, this is only an example embodiment, and the example embodi-
ments of the present disclosure may be applied to heterogeneous networks in addition to the NR network and the LTE
network.

Claims

1. A communications system comprising:

a base station configured to support dynamic spectrum sharing (DSS) between a first network and a second
network; and
a user equipment configured to communicate with the base station based on the first network,
characterised by:

thebase station is configured todetermineanasynchronousoperationmethodbetween thefirst networkand
the second network based on a first pattern type for a plurality of synchronization signal blocks (SSBs)
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corresponding to the first network and a second pattern type for a reference signal corresponding to the
second network;
wherein the first pattern type includes at least one of: a subcarrier spacing in the first network, a number of
SSBs during a period, and a frequency domain of one or more resources allocated to the plurality of SSBs;
wherein the second pattern type includes at least one of: a number of antenna ports in the second network
and a configuration associated with a multicast-broadcast single frequency network (MBSFN) subframe;
the base station is configured to determinea timeoffset between resourcesof the first network and resources
of the second network, and
the determined asynchronous operation method minimizes overlap between resources allocated to the
plurality of SSBs and resources allocated to the reference signal based on the determined time offset.

2. The communications system of claim 1, wherein:

the first network comprises a New Radio (NR) network,
the second network comprises a Long Term Evolution (LTE) network, and
the reference signal comprises a cell reference signal (CRS).

3. Thecommunications systemof anyprecedingclaim,wherein the timeoffset includesat least oneof: a subframeoffset
in units of subframes and a symbol offset in units of symbols.

4. The communications system of any preceding claim, wherein, based on the determined asynchronous operation
method, the base station is configured to allocate resources such that at least one subframe allocated as amulticast-
broadcast single frequency network (MBSFN) subframe of the second network overlapswith the resources allocated
to the plurality of SSBs.

5. The communications system of any preceding claim, wherein, based on the determined asynchronous operation
method, the base station is configured to allocate resources such that resources allocated to the plurality of SSBs do
not overlap resources allocated to the reference signal.

6. The communications system of any preceding claim, wherein:

thebasestation is configured to transmit informationabout thedeterminedasynchronousoperationmethod to the
user equipment, and
the user equipment is configured to detect the plurality of SSBs based on the information.

7. The communications system of claim 6, wherein the information includes a time offset between resources of the first
network and resources of the second network.

8. Anapparatus configured to support dynamic spectrumsharing (DSS) betweenaNewRadio (NR) network andaLong
Term Evolution (LTE) network, the apparatus comprising:

a plurality of radio frequency (RF) transceivers;
a processing circuit configured to process signals received via the plurality of RF transceivers or signals to be
transmitted via the plurality of RF transceivers; and
characterised by:

a controller configured to set a time offset between first resources allocated to first signals corresponding to
theNRnetwork including a plurality of synchronization signal blocks (SSBs) and second resources allocated
tosecondsignalscorresponding to theLTEnetwork includinga referencesignal,wherein the timeoffset is set
based on a first pattern type for the plurality of SSBs corresponding to the NR network and a second pattern
type for the reference signal corresponding to the LTE network;
wherein the first pattern type includes at least one of: a subcarrier spacing in the NR network, a number of
SSBs during one SSB burst set period, and a frequency domain of resources allocated to the plurality of
SSBs; and
wherein the second pattern type includes at least one of: a number of antenna ports in the LTEnetwork and a
configuration related to a multicast-broadcast single frequency network (MBSFN) subframe,
wherein the controller is configured to change, around a time axis, the first resources such that the second
resources do not overlap the plurality of SSBs based on the set time offset.
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9. The apparatus of claim 8, wherein the controller is configured to change, around a time axis, the first resources such
that at least one subframeallocatedasamulticast-broadcast single frequency network (MBSFN) subframeof the LTE
network overlaps the plurality of SSBs based on the set time offset.

Patentansprüche

1. Kommunikationssystem, Folgendes umfassend:

eine Basisstation, die konfiguriert ist, um eine dynamische gemeinsame Frequenznutzung (DSS) zwischen
einem ersten Netzwerk und einem zweiten Netzwerk zu unterstützen; und
ein Benutzergerät, das konfiguriert ist, um mit der Basisstation, basierend auf dem ersten Netzwerk, zu
kommunizieren,
dadurch gekennzeichnet, dass:

die Basisstation konfiguriert ist, um ein asynchrones Betriebsverfahren zwischen dem ersten Netzwerk und
dem zweiten Netzwerk basierend auf einem ersten Mustertyp für eine Vielzahl von Synchronisations-
signalblöcken (SSBs), die dem ersten Netzwerk entsprechen, und einem zweiten Mustertyp für ein Refe-
renzsignal, das dem zweiten Netzwerk entspricht, zu bestimmen;
wobei der erste Mustertyp mindestens einen von Folgenden einschließt: einen Subträgerabstand in dem
ersten Netzwerk, eine Anzahl von SSBs während eines Zeitraums, und einen Frequenzbereich von einer
oder mehreren Ressourcen, die der Vielzahl von SSBs zugewiesen sind;
wobei der zweite Mustertyp mindestens eine von Folgenden einschließt: eine Anzahl von Antennenan-
schlüssen in dem zweiten Netzwerk und eine Konfiguration, die einem Multicast-Broadcast-Single-Fre-
quency-Network‑(MBSFN)‑Subframe zugeordnet ist;
die Basisstation konfiguriert ist, um einen Zeitversatz zwischen Ressourcen des ersten Netzwerks und
Ressourcen des zweiten Netzwerks zu bestimmen, und
das bestimmte asynchroneBetriebsverfahren eineÜberlappung zwischenRessourcen, die derVielzahl von
SSBs zugewiesen sind, und Ressourcen, die dem Referenzsignal zugewiesen sind, basierend auf dem
bestimmten Zeitversatz, minimiert.

2. Kommunikationssystem nach Anspruch 1, wobei:

das erste Netzwerk ein New-Radio(NR)‑Netzwerk umfasst,
das zweite Netzwerk ein Long-Term-Evolution(LTE)‑Netzwerk umfasst, und
das Referenzsignal ein Zellenreferenzsignal (CRS) umfasst.

3. Kommunikationssystem nach einem der vorhergehenden Ansprüche, wobei der Zeitversatz mindestens einen von
Folgenden einschließt: einen Subframe-Versatz in Einheiten von Subframes und einen Symbolversatz in Einheiten
von Symbolen.

4. Kommunikationssystem nach einem der vorhergehenden Ansprüche, wobei die Basisstation, basierend auf dem
bestimmten asynchronen Betriebsverfahren, konfiguriert ist, um Ressourcen so zuzuweisen, dass sich mindestens
ein Subframe, der als ein Multicast-Broadcast-Single-Frequency-Network(MBSFN)‑Subframe des zweiten Netz-
werks zugewiesen ist, mit den Ressourcen überlappt, die der Vielzahl von SSBs zugewiesen sind.

5. Kommunikationssystem nach einem der vorhergehenden Ansprüche, wobei die Basisstation basierend auf dem
bestimmten asynchronen Betriebsverfahren konfiguriert ist, um Ressourcen so zuzuweisen, dass der Vielzahl von
SSBs zugewiesene Ressourcen nicht dem Referenzsignal zugewiesene Ressourcen überlappen.

6. Kommunikationssystem nach einem der vorhergehenden Ansprüche, wobei:

die Basisstation konfiguriert ist, um Informationen über das bestimmte asynchrone Betriebsverfahren an das
Benutzergerät zu übertragen, und
das Benutzergerät konfiguriert ist, um die Vielzahl von SSBs, basierend auf den Informationen, zu erkennen.

7. Kommunikationssystem nachAnspruch 6, wobei die Information einen Zeitversatz zwischenRessourcen des ersten
Netzwerks und Ressourcen des zweiten Netzwerks einschließen.
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8. Vorrichtung, die konfiguriert ist, um eine dynamische gemeinsame Frequenznutzung (DSS) zwischen einem New-
Radio(NR)‑Netzwerk und einem Long-Term-Evolution(LTE)‑Netzwerk zu unterstützen, wobei die Vorrichtung Fol-
gendes umfasst:

eine Vielzahl von Hochfrequenz(HF)‑Sendeempfängern;
eine Verarbeitungsschaltung, die konfiguriert ist, um über die Vielzahl von HF-Sendeempfängern empfangene
Signale oder über die Vielzahl von HF-Sendeempfängern zu übertragende Signale zu verarbeiten; und ge-
kennzeichnet durch:

eine Steuerung, die konfiguriert ist, um einen Zeitversatz zwischen ersten Ressourcen, die ersten Signalen
zugewiesen sind, die demNR-Netzwerk entsprechen, das eineVielzahl vonSynchronisationssignalblöcken
(SSBs) einschließt, undzweitenRessourcen, die zweitenSignalen zugewiesen sind, die demLTE-Netzwerk
entsprechen, das ein Referenzsignal einschließt, einzustellen, wobei der Zeitversatz basierend auf einem
ersten Mustertyp für die Vielzahl von SSBs, die dem NR-Netzwerk entsprechen, und einem zweiten
Mustertyp für das Referenzsignal, das dem LTE-Netzwerk entspricht, eingestellt wird;
wobei der erste Mustertyp mindestens eines von Folgenden einschließt: einen Unterträgerabstand in dem
NR-Netzwerk, eineAnzahl vonSSBswährend einesSSB-Burst-Set-Zeitraums, und einenFrequenzbereich
von Ressourcen, die der Vielzahl von SSBs zugewiesen sind; und
wobei der zweite Mustertyp mindestens eines von Folgenden einschließt: eine Anzahl von Antennenan-
schlüssen in dem LTE-Netzwerk und eine Konfiguration, die mit einem Multicast-Broadcast-Single-Fre-
quency-Network(MBSFN)‑Subframe in Beziehung steht,
wobei dieSteuerung konfiguriert ist, umdie erstenRessourcen umeineZeitachseherumso zuändern, dass
die zweiten Ressourcen die Vielzahl von SSBs, basierend auf dem eingestellten Zeitversatz, nicht über-
lappen.

9. Vorrichtung nach Anspruch 8, wobei die Steuerung konfiguriert ist, um die ersten Ressourcen um eine Zeitachse
herum so zu ändern, dass mindestens ein Subframe, der als ein Multicast-Broadcast-Single-Frequency-Net-
work(MBSFN)‑Subframe des LTE-Netzwerks zugewiesen ist, die Vielzahl von SSBs auf der Grundlage des einge-
stellten Zeitversatzes überlappt.

Revendications

1. Système de communication comprenant :

une station debase configurée pour prendreen chargeunpartagedynamiquedu spectre (DSS) entre unpremier
réseau et un second réseau ; et
un équipement utilisateur configuré pour communiquer avec la station de base sur la base du premier réseau,
caractérisé en ce que :

la stationdebaseest configuréepourdéterminerunprocédéde fonctionnementasynchroneentre lepremier
réseau et le second réseau sur la base d’un premier type de motif pour une pluralité de blocs de signaux de
synchronisation (SSB) correspondant au premier réseau et d’un second type de motif pour un signal de
référence correspondant au second réseau ;
dans lequel le premier type de motif inclut au moins l’un parmi : un espacement de sous-porteuse dans le
premier réseau, un certain nombre de SSB pendant une période, et un domaine de fréquence d’une ou de
plusieurs ressources attribuées à la pluralité de SSB ;
dans lequel le second type demotif inclut aumoins l’un parmi : un certain nombre de ports d’antenne dans le
second réseau et une configuration associée à une sous-trame de réseau de diffusion/multidiffusion à
fréquence unique (MBSFN) ;
la station de base est configurée pour déterminer un décalage temporel entre des ressources du premier
réseau et des ressources du second réseau, et
le procédé de fonctionnement asynchrone déterminé minimise un chevauchement entre des ressources
attribuées à la pluralité de SSB et des ressources attribuées au signal de référence sur la base du décalage
temporel déterminé.

2. Système de communication selon la revendication 1, dans lequel :
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le premier réseau comprend un réseau nouvelle radio (NR),
le second réseau comprend un réseau d’évolution à long terme (LTE), et
le signal de référence comprend un signal de référence de cellule (CRS).

3. Systèmedecommunication selonunequelconque revendicationprécédente, dans lequel le décalage temporel inclut
aumoins l’un parmi : un décalage de sous-trames dans des unités de sous-trames et un décalage de symboles dans
des unités de symboles.

4. Systèmede communication selon une quelconque revendication précédente, dans lequel, sur la base du procédé de
fonctionnement asynchrone déterminé, la station de base est configurée pour attribuer des ressources de telle sorte
qu’au moins une sous-trame attribuée en tant que sous-trame de réseau de diffusion/multidiffusion à fréquence
unique (MBSFN) du second réseau chevauche les ressources attribuées à la pluralité de SSB.

5. Systèmede communication selon une quelconque revendication précédente, dans lequel, sur la base du procédé de
fonctionnement asynchrone déterminé, la station de base est configurée pour attribuer des ressources de telle sorte
que des ressources attribuées à la pluralité de SSB ne chevauchent pas des ressources attribuées au signal de
référence.

6. Système de communication selon une quelconque revendication précédente, dans lequel :

la station de base est configurée pour transmettre des informations concernant le procédé de fonctionnement
asynchrone déterminé à l’équipement utilisateur, et
l’équipement utilisateur est configuré pour détecter la pluralité de SSB sur la base des informations.

7. Système de communication selon la revendication 6, dans lequel les informations incluent un décalage temporel
entre des ressources du premier réseau et des ressources du second réseau.

8. Appareil configuré pour prendre en charge un partage dynamique du spectre (DSS) entre un réseau nouvelle radio
(NR) et un réseau d’évolution à long terme (LTE), l’appareil comprenant :

une pluralité d’émetteurs-récepteurs radiofréquence (RF) ;
un circuit de traitement configuré pour traiter des signaux reçus via la pluralité d’émetteurs-récepteurs RF ou de
signaux à transmettre via la pluralité d’émetteurs-récepteurs RF ; et caractérisé par :

un dispositif de commande configuré pour régler un décalage temporel entre des premières ressources
attribuées àdes premiers signaux correspondant au réseauNR incluant une pluralité de blocs de signaux de
synchronisation (SSB) et des secondes ressources attribuées à des seconds signaux correspondant au
réseau LTE incluant un signal de référence, dans lequel le décalage temporel est réglé sur la base d’un
premier type demotif pour la pluralité deSSBcorrespondant au réseauNRet d’un second type demotif pour
le signal de référence correspondant au réseau LTE ;
dans lequel le premier type de motif inclut au moins l’un parmi : un espacement de sous-porteuse dans le
réseau NR, un certain nombre de SSB pendant une période d’ensembles de rafales de SSB, et un domaine
de fréquence de ressources attribuées à la pluralité de SSB ; et
dans lequel le second type demotif inclut aumoins l’un parmi : un certain nombre de ports d’antenne dans le
réseau LTE et une configuration relative à une sous-trame de réseau de diffusion/multidiffusion à fréquence
unique (MBSFN),
dans lequel le dispositif de commande est configuré pour modifier, autour d’un axe temporel, les premières
ressources de telle sorte que les secondes ressourcesne chevauchent pas la pluralité deSSBsur la basedu
décalage temporel réglé.

9. Appareil selon la revendication 8, dans lequel le dispositif de commande est configuré pour modifier, autour d’un axe
temporel, les premières ressources de telle sorte qu’au moins une sous-trame attribuée en tant que sous-trame de
réseau de diffusion/multidiffusion à fréquence unique (MBSFN) du réseau LTE chevauche la pluralité de SSB sur la
base du décalage temporel réglé.
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